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(Ann Thorac Surg 2016;101:399-409) Ó 2016 by The Society of Thoracic Surgeons W omen in Thoracic Surgery (WTS) was founded in 1986 with a mission to enhance the quality of medical care given to the patients of its members, to mentor young women thoracic surgeons, to enhance the education of patients about heart and lung diseases, and to enhance educational opportunities for women thoracic surgeons. As the organization comes upon its 30th anniversary, we reflect upon the history of the group, taking pride in the accomplishments achieved during the last 3 decades. Thoracic surgery continues to evolve in numerous ways; as our modalities of therapy and research discoveries advance, the culture of our field grows as well. The state of affairs for women cardiothoracic surgeons today is very different than it was for our predecessors, and for that, we owe immense gratitude to the pioneers and ardent supporters of WTS.
The American Board of Thoracic Surgery (ABTS) provided certification to its first 3 pioneering female diplomats in 1961, with the total number of certified women reaching 10 by 1980 (Fig 1) . However, the presence of women in the field of cardiothoracic surgery has risen dramatically since that time. With much pride, we acknowledge that our female leaders have ascended the ranks, changed perceptions, and achieved positions of prominence in cardiothoracic surgery [1] . However, despite these strides, as of 2015, women account for approximately 3% of the total ABTS diplomats ever certified and less than 5% of practicing cardiothoracic surgeons [2] .
Nonetheless, through individual talents and hard work, enhanced by professional networking, mutual support, and the committed advocacy from our specialty's societies and male sponsors, women in thoracic surgery have seized important opportunities to achieve professional advancement. The prospects for women in our field have exploded in recent years, and we look toward the future with optimism and excitement.
Commemorating the 30th anniversary of WTS, we share the history and achievements that mark progress not only for women in our field but also for the specialty as a whole.
Nina Starr Braunwald (1928 Braunwald ( -1992 : Paving the Way for Generations of Women to Come Nina Braunwald was a true trail blazer, performing the first successful prosthetic mitral valve replacement in a human on March 11, 1960 , when she was only 32 years old [3] . She continued through her career, remaining professionally active and advancing the field. It is fitting to pay tribute to her in the commemoration of the 30th anniversary of the WTS. She was one of the first 3 women to be board certified by the ABTS in 1961, along with Ann McKiel, the first woman to complete a thoracic surgery residency, and Nermin Tutunju. She was also the first woman member of the American Association for Thoracic Surgery (AATS) She left the NIH with her husband, Eugene Braunwald, when he became chair of medicine at the University of California San Diego (UCSD), taking her grant with her and later advancing to become acting director of the UCSD Division of Cardiac Surgery while continuing to pursue her bench research [4] [5] [6] . The Braunwald family relocated to Boston in 1972, and she joined the faculty at Harvard University Brigham & Women's Hospital as an associate professor. Dr Nina Braunwald served on the Surgery and Bioengineering Study Section at the NIH, on the Harvard Medical School Admissions Committee, and was a deputy director of the MD/PhD Medical Scientist Program.
Dr Braunwald was one of the principal designers of the Braunwald-Cutter valve (a cloth-covered mechanical ball valve) that was implanted in thousands of patients in the 1960s and 1970s and also of a stented aortic homograft for mitral valve replacement. She pioneered the use of tissue culture techniques to develop nonthrombogenic cell layers for nonphysiologic surfaces, and her technical and physiologic data permitted the refinement of next-generation pacemakers. She published 150 peer reviewed publications [4, 6] . Despite these achievements, she spent 24 years as an associate professor and was never promoted to full professor. Dr Braunwald died in 1992 at the age of 64 years. Her legacy continues, not only in her 3 accomplished daughters and grandchildren but also through the generous awards and scholarships in her name sponsored by her husband and family. The Association of Women Surgeons recognizes surgical leaders who have demonstrated exceptional support for women in academic surgery with the annual Nina Braunwald Award, and the Thoracic Surgery Foundation for Research and Education (TSFRE) awards a Career Development Award in her name in support of women who wish to acquire investigative skills. In 2009, President Barack Obama credited her accomplishments in his speech to the nation, announcing A Recovery and Reinvestment Act Funding for the NIH.
Nina Braunwald was an unforgettable pioneer, and her accomplishments were summarized nicely by Kemeny and colleagues [5] , "No written account can ever accurately reflect the hardships they (she) suffered, or provide a true measure of their (her) courage." Further, "her life and death displayed the type of courage required of her to break the gender barrier in one of the most maledominated specialties of surgery." With the commemoration of the 30th anniversary of the WTS, we remember the amazing legacy and accomplishments of one of the organization's most notable members, Dr Nina Starr Braunwald.
Early Years: Origin of the Organization
In 1984 Dr Leslie Kohman, an academic general thoracic surgeon, was instrumental in building the early [7] . This correspondence was sent to 30 women, with particular focus on using the group to enhance career development throughout the continuum of one's training and career. Early goals during this period related to promotion of networking opportunities, sharing information related to open training and faculty positions, and encouraging interaction among its members.
During the 1980s, 43 women were board certified in thoracic surgery, bringing the total number of female ABTS diplomats to 53 by 1989. Although WTS membership involves a separate application process and not all female ABTS diplomats choose to join WTS, growth in the number of board-certified women thoracic surgeons has been accompanied by parallel expansion in the membership of WTS. By the end of the decade, WTS had 84 members in private, group, and academic surgical practices across the United States, as well as eager trainees and international members. Although many challenges would lie ahead, the group had gotten its start, and a momentum was building that would not be contained.
1990s: Renaming of the Society and Maturation
The 1990s was a decade of increasing numbers of women entering cardiothoracic surgery and, similarly, growth and expansion for the WTS. During this period, an additional 46 women were certified by the ABTS, including 12 women in 1996 alone ( Table 1) .
The WTS simultaneously transitioned and matured to a more formal association with bylaws, officers, and a clear mission to (1) improve the care to patients, (2) develop female thoracic surgeons, (3) enhance patient education, and (4) enhance education of female thoracic surgeons. The WTS semiannual meetings, held in conjunction with the meetings of the STS and AATS, took place as luncheons throughout the 1990s, enriched by engagement of society attendees with invited speakers of interest to membership.
By 1996 WTS had instituted bylaws and underwent formal incorporation proceedings as a nonprofit professional society. In the spring of that year, the organization changed its name from Women in Cardiothoracic Surgery to Women in Thoracic Surgery Inc (Fig 3) . This was in line with definitions of thoracic surgery, as agreed upon by the AATS and STS, to include general thoracic surgery, cardiovascular surgery for adults, and congenital heart surgery. The WTS newsletter underwent a significant transformation in the spring of 1994. Scanlan International Inc, a longtime generous supporter of the WTS, took over its publication, and it was renamed the Oracle. The membership directory was moved out of the Oracle in 1996 and sent to members as a separate document. Most of the administrative responsibilities for the WTS in this era were maintained personally through the diligent efforts of the president, the newsletter editor, and the treasurer.
There were several important firsts for female cardiothoracic surgeons and the WTS during the 1990s. Several WTS members advanced to became chiefs of both private practice and academic surgical divisions/departments. This group included Drs Nora Burgess, Renee Hartz, Valerie Rusch, and Julie Swain. More than a dozen women were active participants on STS committees and task forces as well as were engaged with TSFRE. Notably, the TSFRE was an underwriter of several AllySheridan Scholarships and Grants to women thoracic surgeons to support their attendance at Harvard University John F. Kennedy School of Government Executive Course on Global Health Policy. Grant recipients included Drs. Margaret Allen, Leslie Kohman, and Nora Burgess.
During this same time, the Nina Starr Braunwald Fund was established by Dr Eugene Braunwald in 1992 to provide career development and research funds for women in cardiac surgery. Beginning in 1993, the number of awards increased to two per year. Although this fund reflects the WTS mission, it remains independent of the WTS and continues to be managed by the TSFRE to serve as an incredible resource to young female cardiac surgeons.
With the presence of women in cardiothoracic surgery more palpable than ever, the first data were presented regarding the experiences of women in the field. The initial survey of female cardiothoracic surgeons was completed in 1993, a 115-question survey published in the Oracle. Thirty-three women completed the survey, which represented more than half of all practicing women cardiothoracic surgeons. Fifteen respondents were in academic practice, 8 in private practice, 5 in multispecialty groups, and 4 in solo practice. Nine women reported performing only cardiac surgery, 5 performed exclusively thoracic surgery, 11 performed mostly cardiac surgery, and 3 reported performing some vascular surgery, demonstrating a diverse presence for women within the specialty. A more in-depth analysis included a comparison with a matched group of male surgeons who were also surveyed and was published in Archives of Surgery [8] . Female surgeons reported similar training, academic accomplishments, and job satisfaction as their male colleagues, but were paid less and promoted more slowly. They also reported higher rates of harassment and discrimination and were more likely to be the primary care provider for home and family. In addition, 51% of the women (n ¼ 21) were married compared with 92% of the men (n ¼ 54). Perhaps the most striking finding was that 45% of male respondents would not encourage women toward a career in surgery, outlining the compelling need for female cardiothoracic surgical mentors and role models. This growing recognition that mentorship is key for women professionals led the WTS in 1998 to start its own set of cosponsored educational grants, available to all active members. Dr Constance Haan received the Medtronic Cardiac Surgery Grant to also attend the John F. Kennedy School of Government Executive Course on Global Health Policy. Dr Kathy Lee Santangelo was sponsored by W.L. Gore to attend the Association of American Medical Colleges Junior Women in Medicine Faculty Development Seminar, and Dr Carolyn Reed received support to attend the Executive Leadership in Academic Medicine Course.
2000s: Reaching Benchmarks and Refining Goals
January 30, 2000, was an important date for the WTS. In combination with the 36th STS Annual Meeting, the WTS and STS hosted the Women in Thoracic Surgery Symposium in celebration of the 15th anniversary of the WTS (Fig 4) . The event was attended by more than 300 people and celebrated the contributions that women made to the field of cardiothoracic surgery. The contents of the symposium were published as a supplement to The Annals of Thoracic Surgery in February 2001.
Some of the highlights of the symposium included a talk by Dr Rosalyn Scott outlining the contributions of women to scholarship, which were summarized with a bibliography of 1,002 peer reviewed cardiothoracic surgery publications that included female authors [9] . In addition, Dr Baumgartner presented his thoughts regarding the importance of fostering academic advancement for female surgeons, as they face unique challenges from male surgeons [10] . Dr Robert B. Wallace summarized the role of women in the founding and development of TSFRE [11] . His talk focused on the accomplishments of Dr Braunwald and her academic success as the first woman to be certified by the ABTS and the first woman elected to membership in the AATS. He also detailed the accomplishments of the first 8 women to receive research awards from the TSFRE: Drs Jennifer D. Walker, Elaine E. Tseng, Elizabeth Northrop Morgan, Katherine Quadracci Flores, Melina R. Kibbe, Margaret Dale Allen, Mary C. Mancini, Patricia A. Thistlewaite, and Julie R. Glasson. The symposium concluded with the introduction of honorary members who included Drs Eugene Braunwald, Delos Cosgrove, III, Nicholas Kouchoukos, F. Griffith Pearson, Gerald Ranier, and Robert Repogle.
The WTS Symposium was an important moment in the history of the WTS because it established a forum for celebrating the accomplishments of women in cardiothoracic surgery and recognized some of the hurdles that partially remain to date. The symposium also exemplified the growing support and recognition from male colleagues.
The next significant event in the WTS history occurred in November 2003, in the form of the WTS Strategic Planning Retreat. The focus of this retreat was the longterm growth of the WTS, and strategies for increasing membership were outlined. A formalized WTS mentorship program was initiated, offering access to women thoracic surgeons across all aspects of career development, as well as the WTS Scholarship program. The WTS Scholarship program was the first of its type for a professional surgical society of any size to financially underwrite attendance of interested students and residents to the STS Annual Meeting, and it uniquely paired the recipient with an individual woman surgeon mentor for the meeting activities. Selection into this program requires that students and residents interested in cardiothoracic surgery write an essay answering an annual question. The tremendous success of this program has led the major thoracic societies to develop programs to promote similar recruitment of the best and brightest into our field.
As a further outreach and engagement effort, in 2004 and again in 2008, new WTS membership categories were introduced to welcome all interested female surgical residents and medical students to the WTS and ensure continued involvement of future generations of female thoracic surgeons. In addition to Active and Candidate members, further membership categories now include Institutional membership-organizations, institutions, and industry entities that wish to demonstrate their support and dedication to the WTS mission-and Associate membership open to men and women as well as allied health professionals. Categories have also been created for Honorary and Emeritus members of the organization.
Another outstanding accomplishment for women in thoracic surgery occurred in 2005, when Dr Carolyn Reed was elected the chair of the ABTS, after serving on its board for many years.
2010s: Embracing Our Achievements and Looking to the Future
As we moved into the current decade, there were exponential advances for WTS and women in cardiothoracic surgery, with more women residents pursuing cardiothoracic surgery and students applying to the newly established integrated 6-year program for cardiothoracic training [1].
First Starts
There were a number of appointment milestones in this decade. Until the recent election of Dr Ajay Carpenter as president-elect of the Southern Thoracic Surgical Association (STSA), Dr Carolyn Reed was the first and only female president of the STSA. Dr Reed was highly regarded throughout thoracic surgery for her numerous leadership roles. In addition to being the first female chair of the ABTS, she served as an executive council member and treasurer of the STS and was also elected posthumously in 2013 as the first and to-date only female president of the STS. Within the WTS, Dr Reed held the role of treasurer, where she was viewed as an amazing inspiration as she was universally acknowledged in the world of thoracic surgery as an outstanding teacher, researcher, and leader.
Dr Valerie Rusch likewise achieved a number of important milestones for women in our field as an elected member of the AATS Council, chair of the ABTS, and chief of the Division of Thoracic Surgery at Memorial Sloan Kettering Cancer Center. She has also been acknowledged as a regent of the American College of Surgeons.
Similar important milestones occurred among our international WTS members as well, as exemplified by Gunda Leschber, MD, who in 2010, was the first and only female president of the European Society of Thoracic Surgeons. Dr Leschber achieved a number of additional firsts for women in the field: she was also the first female head of a Department of Thoracic Surgery in Germany (2003) 
Scholarships and Awards
The WTS Scholarship Program has now awarded 67 scholarships since its inception in 2005 (Table 2 ). In awarding this annual scholarship, WTS aims to fulfill one of its stated missions "to enhance the education of women thoracic surgeons." Led for many years by Dr Ajay Carpenter, this program has been highly successful and has attracted a number of outstanding applicants. For 2015, the number of scholarships awarded increased to 12, with the support and increasing recognition by the larger professional organization STS.
Another scholarship opportunity was introduced by WTS in 2012, when the first Scanlan/WTS Traveling Mentorship Award was open for women medical students and surgery residents lacking direct access to female cardiothoracic surgery mentors. Young women awardees are given the opportunity to spend time with a female WTS mentor at another institution to shadow them in the operating room, clinic, and home to learn about life as a thoracic surgeon. The first award recipients in 2013 were Drs Puja Kachroo and Laura Trujillo. Stated a subsequent recipient, Dr Meghan Halub while shadowing Dr Jennifer Lawton, "[the experience] showed me how exciting and magnificent this field is, and how it can significantly benefit the lives of the patients we live to serve as physicians."
In 2012, after the untimely loss of Dr Carolyn Reed, WTS worked with TSFRE to establish the Carolyn E. Reed Traveling Fellowship. In honor of Dr Reed's innumerable contributions to our field, to the lives of our patients, and to the lives of all who knew her, the purpose of the annual award was to allow a clinically established woman thoracic surgeon to travel to another institution to learn a new skill or technology. The first recipient was Dr Linda W. Martin, who spent 3 weeks immersed in robotic thoracic surgery at the University of Alabama under the mentorship of Dr Robert J. Cerfolio. Reflecting on her experiences, Dr Martin remarked that receiving the Carolyn E. Reed Traveling Fellowship was "a transformative event in my career" [12] . This annual award, provided and administered by TSFRE, has additionally since inception funded Drs Jessica Donington and Melanie Edwards, who similarly will spend time with Dr Cerfolio. The eligibility criteria for the award have expanded to include women practicing cardiac or thoracic surgery who wish to learn new innovations and technologies to help their patients at home.
Early-Riser Sessions
General interest in the WTS organization progressed rapidly in the early 2010s, and the organization added an annual breakfast session at the STS meeting to further address topics of particular interest to its membership. The first WTS breakfast session at the STS, "Managing Your CV: Tips for Career Planning" took place in 2012. The session covered career path options available to cardiothoracic surgeons, focused on key aspects in the development of one's curriculum vitae, and appraised the importance of research to career development and delineate benchmarks for advancement in private and academic cardiothoracic surgery practice.
The goals of the 2013 breakfast session, "Innovative Opportunities for Alternative Research Funding," were to remind surgeons to think out of the box regarding funding opportunities for research, including industry, foundations, and the nonprofit Patient-Centered Outcomes Research Institute, a result of President Obama's health care reform efforts.
WTS focused the Early-Riser Session in 2014 on "Global Surgical Volunteerism," reflecting on the fact that the poorest third of the world's population have access to less than 5% of global surgical care [13] and the growing global partnerships between academic surgery programs and hospitals in developing countries. WTS members Drs Emily Farkas, Kathleen Fenton, and Virginia Litle described their personal experiences in global surgery and outlined how to delineate what short-term surgical volunteer opportunities exist for cardiothoracic surgeons and identify the optimal time in one's career for volunteering. One of the take-home messages: the long-lasting importance to empowering and enabling local surgeons and health care providers to be self-sufficient cannot be overestimated.
Publications
The Oracle continued to be published biannually with its by-line: "To further the achievements of women practicing thoracic surgery by providing mutual support and facilitating professional advancement." The growing history of the WTS in photographs culminated in the creation of a coffee-table book, desktop-published by Dr Shanda Blackmon. Dr Blackmon collected a portfolio of images from long-time WTS supporter Brigid Scanlan and WTS members to compile the WTS History Book in 2013 (Fig 5) .
Social Media
As the reach and membership of the WTS expanded, so did the need to update the organization's electronic communication infrastructure (Fig 2) . Dr Mara Antonoff, while still a cardiothoracic surgery resident, became the first social media director in 2012. The Facebook presence was expanded and a Twitter account established. With focused efforts on enhancing its social media presence over the subsequent few years, WTS now has more than 1,200 Facebook fans and more than 700 followers on Twitter, giving WTS a global voice and online connectivity to patients, researchers, advocacy groups, and academic organizations. In addition, a WTS LinkedIn group was set up as a directory of members and resource for online communication. As the health care field has become increasingly reliant on individuals, practices, and societal organizations to curate their own public personas via social media, WTS has maintained an enthusiastic presence with expansive worldwide support.
The Future of Women in Thoracic Surgery
Recent reports indicate that women currently comprise approximately 48% of medical school graduates [14] and 41% of general surgery residents [15] . Female representation among cardiothoracic surgical trainees continues to grow, with women currently holding more than 20% of thoracic residency positions [16] . Although drop-off in female representation persists at incrementally higher levels of training into our field, the presence of women in this specialty is stronger than ever.
During the last 30 years, the WTS has grown along with the world of cardiothoracic surgery, and the future remains incredibly bright. As the organization continues to flourish, its numbers have soared and accomplishments of its members have multiplied. Throughout this same time, the organization's goals have evolved. States current WTS President Dr Jennifer Lawton, "The WTS must strengthen its efforts to encourage, mentor, promote, and sponsor fellow female colleagues. We must provide role models for female students and residents who are interested in our exciting and tremendously rewarding specialty." Certainly, with a number of outstanding role models in the field for young surgeons and women interested in cardiothoracic surgery, the opportunities for engagement abound. Continues Dr Lawton, "I encourage activism and participation in our national organizations to increase visibility of WTS members, encourage inclusiveness in recruitment to our field, and inspiration to others to consider our amazing specialty. The WTS will continue to attract talented and skilled women to cardiothoracic surgery, and I look forward with great anticipation to many more exciting accomplishments in the future." 
